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1.0 PROJECT IDENTIFICATION

Project Name: Decontamination Facility Operation
Project Location: Rocky Flats Plant
Jefferson County, Colorado

This Health And Safety Plan (HASP) presents requirements for work to be performed at Rocky
Flats Plant, specifically the tasks described in Section 4.0 of this plan. This HASP is the
property of EG&G Rocky Flats, Inc. (EG&G). Subcontracted Decontamination Facility (DF)
operators or users must abide by the conditions set forth in this HASP. Each subcontractor will
demonstrate adoption of the HASP by signing the subcontractor approval page at the beginning
of this document and providing EG&G with a letter of adoption.

This HASP is in compliance with applicable sections of 29 CFR 1910.120 and 29 CFR 1926 and
is prepared for Decontamination Facilities Subcontractor (DFSC) and Decontamination Facility
users. Subcontractors will not use this plan for tasks other than those described in Section 4.0, .
nor will they modify or use this HASP without written approval by the EG&G Project Manager
(PM), and the EG&G Health and Safety Officer (HSO), the EG&G Health and Safety Liaison
Officer, and the EG&G Quality Assurance (QA) Manager. This plan is not valid unless it is
signed and dated by the EG&G individuals identified above. Controlled document signature
pages are provided following the HASP cover page.
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2.0 STAFF ORGANIZATION

The roles of the various subcontractor project positions as they pertain to health and safety are
derived from Environmental Management Restoration Guideline (EMRG) 1.0. The
responsibilities and authority of each position are presented in Appendix A.

DFSC Personnel with any Health and Safety responsibilities will be identified by the titles
provided in Appendix A. A listing of individuals fulfilling those roles will be provided to the
EG&G PM.

Any DFSC personnel to be assigned to field activities must be approved by the DFSC Health

and Safety Specialist (HSS) or Health and Safety Officer (HSO) before they begin any field work
at the DF.
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3.0 SITE HISTORY AND NATURE OF CONTAMINATION

3.1 Rocky Flats Plant (RFP)

3.1.1 Physical Setting

The Rocky Flats Plant (RFP) is located in northern Jefferson County, Colorado, approximately
16 miles northwest of Denver. The cities of Boulder, Broomfield, Westminster, and Arvada are
located less than 10 miles to the north, northeast, east, and southeast, respectively. RFP consists
of approximately 6,550 acres of federal land and occupies Sections 1 through 4 and 9 through
15 of Township 2 South, Range 70 West, 6th Principal Meridian. RFP is depicted in Figure
3-1. Major plant buildings are located within a RFP security area of approximately 400 acres.
The security area is surrounded by a buffer zone of approximately 6,150 acres. RFP is
generally bounded on the north by State Highway 128. To the east is Jefferson County Highway
17, also known as Indiana Street; to the south are agricultural and industrial properties, and State
Highway 72; and to the west is State Highway 93.

3.1.2 Site Background

RFP is a government-owned and contractor-operated facility that is part of the nationwide
nuclear weapons production complex. RFP was operated for the U. S. Atomic Energy
Commission (AEC) from RFP’s inception in 1951 until the AEC was dissolved in January 1975.
At that time, responsibility for RFP was assigned to the Energy Research and Development
Administration (ERDA), which was succeeded by the Department of Energy (DOE) in 1977.
Dow Chemical USA, an operating unit of the Dow Chemical Company, was the managing and
operating contractor of the facility from 1951 until June 30, 1975. Rockwell International
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succeeded Dow Chemical USA from July 1, 1975 to January 1, 1990, when EG&G Rocky Flats,
Inc. succeeded Rockwell International.

3.1.3 Rocky Flats Plant Operations

Until 1992, RFP’s primary mission was to produce metal components for nuclear weapons.
These components were fabricated from plutonium, uranium, and nonradioactive metals,
principally beryllium and stainless steel. Parts made at the plant were shipped elsewhere for
final assembly. When a nuclear weapon is determined to be obsolete, components of these
weapons which had been fabricated at RFP are returned for special processing which recovers
plutonium. Other activities at RFP include research and development in metallurgy, machining,

nondestructive testing, coatings, remote engineering, chemistry, and physics.

3.1.4 Previous Investigations

Various studies have been conducted at RFP to characterize environmental media and to assess
the extent of radiological and chemical contaminant releases to the environment. These have
included geological studies, surface water and groundwater studies, and geophysical and
radiometric surveys. Several environmental, ecological, and public health studies culminated
in the Final Sitewide Environmental Impact Statement (DOE 1980).

In 1986, two major environmental investigations were completed at RFP. The first was the
Comprehensive Environmental Assessment and Response Program (CEARP) Installation
Assessment (DOE 1986a), which included analyses and identification of current operational
activities, active and inactive waste sites, current and past waste management practices, and
potential environmental pathways through which contaminants could be transported. A number
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of sites that could potentially have adverse impacts on the environment were identified. These

sites were divided into three categories:

> Hazardous waste management units that will continue to operate and need a
Resource Conservation and Recovery Act (RCRA) Part A operating permit;

> Hazardous waste management units that will be closed under RCRA interim
status; and,
> Inactive waste management units that will be investigated and cleaned up under

Section 3004 (u) of RCRA or under CERCLA.

The second major environmental investigation completed at RFP in 1986 involved a
hydrogeologic and hydrochemical characterization of the entire RFP site. Results of these
investigations were reported by Rockwell International in 1986. Investigation results indicated
four areas to be significant contributors to environmental contamination, with each area
containing several sites. Those areas are commonly referred to as the 881 Hillside Area, the
903 Pad Area, the Mound Area, and the East Trenches Area.

3.2 Creation of the rable Units and Individual Hazardous Substance Site SS’s

The Draft Installation Assessment under the Comprehensive Environmental Restoration Program
(CERP), formerly the Comprehensive Environmental Assessment and Response Program
(CEARP) (DOE 1986a), appears to have been the first document to compile a list of potential
hazardous waste sites at RFP. The Assessment also attempted to prioritize the sites on the basis
of EPA’s Hazard Ranking System (HRS) and DOE’s Modified HRS scoring. High priority
sites, such as the 881 Hillside, were recommended for further investigation and remedial

investigations commenced at the high priority sites. The RCRA Part B Permit Application
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(DOE 1986b, DOE 1986¢) for the RFP was completed in November 1986 for RFP hazardous
waste management units that would continue to operate. Appendix 1 of the permit application
(DOE 1987), RCRA 3004 (u) Waste Management Units, defined the inactive waste sites as solid
waste management units (SWMUs). A plan for investigating the remaining sites, referred to as
the low priority sites, was prepared in 1988. This plan identified 103 low priority SWMUs and
recommended appropriate additional investigations. The plan also presented groups of SWMUs
based on their geographical locations, similar contaminants, and applicable pathways. The
SWMUs were coinbined into ten Operable Units (OUs) in the Draft Interagency Agreement

(IAG) (IAG 1990).

Additional SWMUs were added t(; the JAG based on the Part B RCRA application and
independent reviews of aerial photographs and facility submittals. A total of 178 SWMUs were
identified. The ten OUs were reprioritized and divided into sixteen OUs (Operable Units 1
through 16) in the final IAG (1991). The SWMUs were also renamed Individual Hazardous
Substances Sites (THSS’s) in the final IAG. The term IHSS is used in the remainder of this

Section.

3.3 Operable Unit 1 - 881 Hillside

Informaﬁonl on the nature and extent of contamination is taken from the Final Phase IIT RFI/RI
Work Plan, Rocky Flats Plant, 881 Hillside Area Operable Unit No. 1 (DOE 1990). Section
2.3.1 of that Work Plan describes how background levels of chemical constituents were
calculated. Section 2.3 and the Appendixes of that Work Plan present available analytical data.

Phase I and Phase II soils investigations indicated tetrachloroethene, trichloroethene, and 1,1,1-

trichloroethane contamination in some samples at the 881 Hillside. Plutonium and americium
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were detected above background in soil samples that include the ground surface; however,
windblown dust from the 903 Pad (OU2) is the suspected source of these radionuclides.
Tetrachloroethene and trichloroethene are the principle volatile organic compounds which have
been detected in surface water samples in the area. Numerous metals and other inorganic
compounds have occasionally been above background. Gross alpha, gross beta, uranium, and

plutonium exceed background in many of the surface water samples.

Groundwater is contaminated in both the eastern and western portion of the 881 Hillside. The
most pronounced organic contamination is in the eastern portion of the Hillside area, w1th
tetrachloroethene, trichloroethene, 1,1-dichloroethene, 1,1-dichloroethane, 1,1, 1-trichloroethane,
1,1,2-trichloroethane, and carbon tetrachloride reaching several thousand micrograms per liter
in many samples. Organic contamination in the western portion of the 881 Hillside area occurs
at much lower concentrations. Concentrations of metals and inorganic constituents in the eastern
portion of the study area include numerous occurrences of nickel, strontium, selenium, zinc,

copper, and uranium above background.

3.4 Operable Unit 2 - 903 Pad, Mound, and East Trenches

Information on the nature and extent of contamination is taken from the Phase II RFI/RI Work
Plans for Alluvial and Bedrock, 903 Pad, Mound, and East Trenches Areas (Operable Unit 2)
(DOE 1991a, DOE 1991b). Section 2.3 of the Work Plan describes how background levels of
chemical constituents were calculated. Section 2.3 and the Appendixes of the Work Plan present
available analytical data.

Plutonium and americium occur above background in surface soils. Other radionuclides and

trace metals occur at low concentrations and are infrequently above background but may also
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be soil contaminants. Data suggest plutonium and americium were released to soils in the area

via wind dissemination during clean-up efforts at the 903 Drum Storage Site.

Based on existing results, carbon tetrachloride, tetrachloroethene, and trichloroethene are the
primary volatile organic contaminants found in the upper hydrostratigraphic unit groundwater
flow system. Trace elements commonly occurring above background in groundwater include
strontium, barium, copper, and nickel, and to a lesser extent, chromium, manganese, selenium,
lead, zinc, and molybdenum. Also, major cations and anions and total dissolved solids are
somewhat elevated above background throughout and downgradient of the OU. Uranium-238
is the predominant radionuclide occurring above background in the upper groundwater, but a few
samples indicate plutonium and americium downgradient of the 903 Pad and possibly north of
the Mound.

There is considerable interaction between surface water and groundwater. As a result, organic
contamination is observed in seeps downgradient of the 903 Pad and in the upper reaches of
South Walnut Creek at the Mound Area. Also, somewhat elevated concentrations of total
dissolved solids, major ions, strontium, zinc, and uranium are present at many of the surface
water stations. Plutonium and americium are also observed in two seeps downgradient of the
903 Pad and in the upper reaches of South Walnut Creek. This may be attributed to the water
from the seeps coming in contact with surface soils exhibiting elevated concentrations of these

radionuclides.

March 17, 1994



DECONTAMINATION FACILITY HEALTH AND SAFETY PLAN

EG&G ROCKY FLATS PLANT Manual: RFP/ER-SAF-93-DCON
Revision No.: - 0
Page: ‘ 9 of 119
Effective Date: APR 17 1994
Organization: Environmental Management

3.5 Operable Unit 3 - Off-Site Releases

Information on the nature and extent of contamination is taken from Final RFI/RI Work Plan
for Operable Unit 3, Rocky Flats Plant (DOE 1991c¢).

IHSS 199, Contamination of the Land’s Surface, is comprised of 350 acres of land with
concentrations of plutonium greater than 0.9 picocuries per gram. Hot spots may occur outside
the designated acreage; however, it is reasonable to assume that areas outside the designated
acreage contain lower concentrations of plutonium than the designated areas. Remediation has
been implemented on 120 of the 250 acres of contaminated land owned by Jefferson County.
Tilling of the 120 acres resulted in soil concentrations below the mandated cleanup level.
Revegetation of this land is in progress. Very few data exist for contaminants other than

plutonium.

Sampling at Great Western Reservoir (IHSS 200) indicates that layers of sediment containing
plutonium above background levels are present in the bottom of the reservoir. Plutonium exists
in discrete sediment horizons (at depths of 17 inches and 7.5 inches) corresponding to historical
releases from RFP. The highest concentrations are found in the deepest areas of the reservoir.
There is no evidence of plutonium migration through the sediment column. Concentrations of
plutonium and other radionuclides in water at the reservoir are below background levels and/or
EPA drinking water standards.

Radioactive materials released from RFP may have been transported to Standley Lake (IHSS
201) through surface water and/or airborne particulates. Plutonium has been measured in
sediment in the lake. The concentrations in the sediment layers exceeded baseline levels
beginning in the 1966 layer, peaked in 1969, and declined after 1969. The time period
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correlates with the known period of windblown plutonium release from the 903 Pad at RFP.
Studies of the sediments concluded that plutonium rapidly and almost irreversibly attaches itself
to clay sediments. In 1974, Battelle conducted an investigation of radionuclide concentrations
in reservoirs and streams near RFP. Concentrations of plutonium-239, plutonium-240, and
americium-241 in the water at the lake were above the expected atmospheric fallout background,
which was not specifically quantified in the study, but were more than four orders of magnitude
below EPA National Primary Drinking Water Regulation of 15 pCi/L for total long-lived alpha
activity.

Only very limited data have been collected to characterize Mower Reservoir (IHSS 202). RFP-
derived contaminants in the reservoir are believed to have been transported primarily as airborne
particulates, and, to a lesser degree, by surface water through the Woman Creek drainage. It
can be inferred that contaminant concentrations resulting from releases into Woman Creek would
be similar for Mower Reservoir and Standley Lake, while concerit;ations resulting from airborne
releases and from erosion and transport of contaminated soils by surface runoff would be similar
for Mower Reservoir and Great West Reservoir. It is expected that Mower Reservoir received

similar amounts of plutonium through airborne transport as the nearby land surface.

3.6 Operable Unit 4 - Solar Evaporation Ponds

Information on the nature and extent of contamination is taken from the Draft Final Phase I
RFI/RI Work Plan (DOE 1991d) and Environmental Assessment, Dewatering and RCRA Partial
Closure Action on Solar Evaporation Ponds, Rocky Flats Plant (DOE 1991e). Section 2.5 of
the Work Plan describes the calculation of background concentration and summarizes the
chemical data for QU4.
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Liquids and sludges in the Solar Evaporation Ponds contain detectable levels of the radionuclides
plutonium, americium, tritium and uranium. Metals of interest in the liquids and sludges include
beryllium, cadmium, chromium and nickel. Nitrates are also a major constituent of the liquids
and sludges. Soil samples in the vicinity of the solar ponds contain concentrations of chromium,
nickel, nitrate, potassium, sodium, calcium, magnesium, and radionuclides that are likely
attributable to the Solar Ponds. Low levels of nitrates and radionuclides have been detected in
both alluvial and bedrock groundwater. Surface water in the form of seeps near the solar ponds

contains nitrate, metal and radionuclides.

3.7 Qperable Unit 5 - Woman Creek Priority Drainage

Information on the nature and extent of contamination is taken from Section 2.0 of the Final
Phase I RFI/RI Work Plan, Woman Creek Priority Drainage (Operable Unit No. 5) (DOE
1991f).

The Original Landfill (THSS 115) received numerous materials during its operation. Chemicals
that may have been placed in the Original Landfill include commonly used solvents, such as
trichloroethylene, carbon tetrachloride, tetrachloroethylene, petroleum distillates, 1,1,1-
trichloroethane, dichloromethane, benzene, paint and paint thinners. Metals such as beryllium,
uranium, lead, and chromium may also be present. Radiological surveys of the area have
indicated the presence of radionuclides, and some soil containing uranium was previously
removed from fhe Original Landfill. Metals and radionuclides have been detected in
groundwater near the Original Landfill.

The nature and extent of contamination at the Ash Pits, Incinerator and Concrete Wash Pad
(THSS’s 133.1 through 133.6) are not well known. General combustible wastes from RFP were
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burned in the incinerator along with as estimated 100 grams of depleted uranium. Metals were
detected in Ash Pit 3. Metals and radionuclides have been detected in groundwater wells near
the Ash Pits.

Detention ponds C-1 and C-2 have been regularly sampled in recent years. Water in the ponds
is known to contain detectable concentrations of metals and radionuclides, but background levels
have not been determined for the Woman Creck area. Sediment samples also contain

measurable metals> and radionuclides.

3.8 Operable Unit 6 - Walnut Creek Priority Drainage

Information on the nature and extent of contamination is taken from Section 2.0 of the Final
Phase I RFI/RI Work Plan, Walnut Creek Priority Drainage (Operable Unit No. 6) (DOE
1991g). |

Ponds A-1 and A-2 contain radionuclides including plutonium and uranium in both the water and
the sediments. Pond A-3 is reported to contain elevated uranium-233/234 and uranium-238
concentrations like Pond A-2. Water quality in Pond A-4 is similar to background levels.

Pond B-1 has moderately elevated uranium-233/234 and uranium-238 concentrations, and

plutonium is reported in both the water and the sediments. Pond B-2 water contains background
levels for the various radionuclides except plutonium. Pond B-3 has detectable plutonium as
well as zinc and nitrates. Ponds B-4 and B-5 have detectable levels of uranium-233/234 and
238. Ground water in the vicinity of the A- and B-series ponds contain several metals and

radionuclides above detection limits but these concentrations could represent background levels.
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No previous studies have been conducted at the four spray fields. However, analytical results
from water samples collected from the East and West Landfill Ponds provide significant data
regarding the North, South and Pond Area Spray Fields (IHSS’s 167.1-3). Strontium and tritium
were detected in the Landfill Ponds water. In addition, minor organics and several metals and
radionuclides have been reported in surface water and groundwater samples collected near the
spray fields. Analytical data from Pond B-3 water provides data regarding the East Area Spray
Field (IHSS 216.1). Radionuclides and metals have been detected in the water from Pond B-3.

Only one previous soils investigation has reportedly been conducted at Trench A. Uranium-
233/234 and 238, and several volatile organics were detected in the soils. Metals, radionuclides
and one volatile organic compound have been detected in groundwater in the vicinity of the
trenches. No previous studies have been conducted at the Sludge Dispersal Area (THSS 141).
A potential for contamination within the drying beds by a variety of chemicals in the sludge,
particularly plutonium, is possible. Volatile organics, metals, and radionuclides have been

detected in groundwater and surface water samples downgradient of the IHSS.

At the Triangle Area (IHSS 165), previous radiometric soil surveys have indicated the presence
of radionuclides. The contaminated soils were removed on several occasions following the soil
surveys. Metals, radionuclides and organic compounds have been detected in groundwater near

the area.
Previous soils investigations at the Old Outfall (THSS 143) reported elevated levels of plutonium

and organics. Contaminated soils were removed from the site in 1971. Metals and
radionuclides have been detected in surface water samples taken downgradient of the THSS.
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No previous investigations have been completed at the Soil Dump Area. The soils may contain
plutonium.

3.9 Operable Unit 7 - Present Landfill and Inactive Hazardous Waste Storage Area

Since little direct characterization of the types of contaminants in the landfill or inactive storage
area has been conducted to date, most of what is known is based on waste stream identification
studies and groundwater and surface water quality monitoring (DOE 1991h). Previous
evaluations of groundwater quality from wells at the periphery of the landfill indicate the landﬁll
contributes calcium, bicarbonate, and, to a lesser extent, sulfate, iron, manganese, zinc, and
strontium to the groundwater. Volatile contamination, primarily trichloroethylene and 1,1,1-
trichloroethane, has been found sporadically and at low concentrations in groundwater in some
areas at the landfill periphery. Elevated uranium and tritium levels also exist in some areas.
Soil contamination has not been characterized, but it may be reasonable to assume that the nature

of contamination is similar to the groundwater contamination.

The primary mechanism for release of contaminants from the Present Landfill into the affected
media appears to be by percolation of groundwater (leachate) through the wastes and then out
of the landfill. Groundwater flow exiting the wastes can potentially distribute contamination
vertically downward and laterally downgradient. In the case of the Inactive Hazardous Waste
Storage Area, any spilled material could be released by percolation into the landfill wastes.
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3.10 Operable Unit 8 - 700 Area

Since previous investigations have not been conducted at these units, the nature and extent of
contamination is based on materials stored at the sites and on previous site uses. (Rockwell
International 1988, DOE 1987, DOE 1992a, DOE 1992b.)

Materials stored in the tanks involved in the Multiple Solvent Spills (THSS’s 118.1 and 188.2)
included carbon tetrachloride, petroleum distillates, paint thinners, 1,1,1-trichloroethane and
methyl ethyl ketone. Process wastes, typically containing uranium, solvents, oils, berylliuxh,
nitric acid, hydrochloric acid, and fluoride, were released from Valve Vault 7 (IHSS 123.1).
Cooling Tower Blowdown from IHSS’s 135, 137, and 138 typically contained algicides and
chromates. The 1976 spill from IHSS 138 also contained some radioactivity. The 1990 spill
from THSS 138 contained phosphates. Materials stored in the tanks involved in the Caustic/Acid
Spills (THSS’s 139.1 and 139.2) included hydrochloric, hydrofluoric, nitric and sulfuric acids,
and sodium hydroxide and potassium hydroxide. Spills of #2 fuel oil were the cause of IHSS
151, Fuel Oil Leak. A spill of a mixture of nitric and hydrochloric acid was the cause of the
Acid Leak (THSS 188).

The Sewer Line Break (THSS 144) involved the release of radioactive laundry wastewater. The
radioactive Liquid Leaks (IHSS 150.1-8) were primarily releases of liquid process wastes

containing radioactive compounds and solutions containing caustics and acids.

The Radioactive Sites - 700 Area (IHSS 163.1 and 163.2) and Radioactive Sites - 900 Area
(THSS 173) may have been contaminated with radioactive compounds including americium. No
radioactivity above background levels has been detected by radiometric surveys of the IHSS 163
locations. Radioactivity has been measured at IHSS 173. Radiometric surveys have not detected
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radioactivity above background levels at the Building 991 Steam Cleaning Area (IHSS 184).
The Central Avenue Waste spill (THSS 172) consisted of less than 100 gallons of plutonium
contaminated oils and oils with lathe coolant (hydraulic oil and carbon tetrachloride).

3.11 Operable Unit 9 - Original Process Waste Lines

Information on the nature and extent of contamination is taken from Draft Final Phase I RFI/RI
Work Plan, Original Process Waste Lines (Operable Unit No. 9) (DOE 1991i).

Low-level radioactive aqueous wastes with high nitrate concentrations were a primary OPWL
waste stream. Volatile and semivolatile organics were transferred through the OPWL in small
quantities. Numerous acids were discharged to the OPWL, as well as bases, metals, and small
quantities of other liquids, including pickling liquor from foundry operations, medical
decontamination fluids, miscellaneous laboratory wastes, and laundry effluent. Releases from
the OPWL and associated IHSS’s may have occurred as a results of leakage, deterioration of
pipes, breakage, and overflows. The lateral and vertical extent of releases are not precisely
known but are expected to be largely confined to the pipeline trench backfill materials and

adjacent soils.

3.12 Operable Unit 10 - Other Qutside Closures

Information on the nature and extent of contamination is taken from Draft Final Phase I RFI/RI
Work Plan, Rocky Flats Plant, Other Outside Closures (Operable Unit No. 10) (DOE 1991j).

Analytical results for soil samples taken in the vicinity of the Oil Leak (IHSS 129) indicate the

presence of orga